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Figure B-52  Aerial photograph during flood tide showing general flow direction inferred from 
aerated water from drainage canal. 
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Figure B-53  Aerial photograph near low water showing the presence of dual deep channels 
through the railroad bridge, on the south shore and on the north side. 
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Figure B-54  Details of revised bridge crossing with pile bents aligned with the orientation of 
the river. 

 

Figure B-55  Current velocity magnitude and flow vectors for peak incoming flood tide for the 
case on aligned pile bents. 
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Figure B-56  Current velocity magnitude and flow vectors for peak outgoing ebb tide for the 
case on aligned pile bents. 

 

Figure B-57  Residual mean currents (tidally averaged) for the case of aligned pile bents. 
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Figure B-58  Details of residual circulation near north shore for case of aligned pile bents. 
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Figure B-59   Details of residual circulation near south shore for case of aligned pile bents. 
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Figure B-60  Comparison of velocity magnitudes on flood and ebb currents for aligned pile 
bents from a simulation without Coriolis effects showing the concentrations of flows into the 

“funneling” shape of the bridge orientation. 
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Figure B-61  Comparison of velocity magnitudes on flood and ebb currents for skewed pile 
bents from a simulation without Coriolis effects showing the concentrations of flows into the 

“funneling” shape of the bridge orientation. 
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Figure B-62  Comparison of the peak flood flow velocities for skewed pile bents versus 
aligned pile bents. 
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Figure B-63  Comparison of the peak ebb flow velocities for skewed pile bents versus aligned 
pile bents. 
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Figure B-64  Comparison of the residual velocities for skewed pile bents versus aligned pile 
bents. 
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Figure B-65  Comparison of the residual velocities for skewed pile bents versus aligned pile 
bents along the south shore. 
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Figure B-66  Comparison of velocity magnitudes at the south shore for peak flood tides 

 

 

Figure B-67  Flume model for running a steady-state flow through the bridge opening 
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Figure B-68  Steady-state flow results for peak flood flows in the flume model 
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Figure B-69  Model mesh configuration for the bridge crossing perpendicular to the river. 
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Figure B-70  Simulation results for peak flood and ebb for the case of the bridge crossing 
perpendicular to the river. 
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Figure B-71  Detail of peak flood velocities at the south shore for the case of the bridge 
crossing perpendicular to the river. 
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Figure B-72  Detail of peak ebb velocities at the south shore for the case of the bridge 
crossing perpendicular to the river. 
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Figure B-73  Residual tidal circulation for the case of the bridge crossing perpendicular to the 
river. 
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Purpose 
 
The purpose of this technical memorandum is to summarize existing information on habitat 
elevation breaks for subtidal, intertidal mudflat, and intertidal salt marsh at San Dieguito 
Lagoon and recommend elevation breaks for preparation of grading plans for the San 
Dieguito Lagoon Restoration Project. 
 
Data Sources 
 
The following data sources were used in the preparation of this memorandum: 
 

• Technical Draft Memorandum. Elevations of Intertidal Vegetation Projections for 
ORERP (Otay River Estuary Restoration Plan).  February 3, 2012. Prepared by 
Michael Josselyn, PhD PWS.  WRA. Inc.2169 E. Francisco Boulevard, Suite G, San 
Rafael, CA, 94901. 

• SONGS Mitigation Monitoring Year 2, 2013. Prepared for California Coastal 
Commission.  Prepared by ESA PWA.  September 27, 2013. 

• Inundation Frequency Modeling for W 19.  Dr. Weixia Jin.  Moffat & Nichol.  
February 2016. 

 
Background 
 
San Diego Association of Governments (SANDAG) and Caltrans District 11 in cooperation 
with the City of San Diego and San Dieguito River Park Joint Powers Association have 
proposed restoring an approximately 127-acre parcel (W19) in the San Dieguito River Valley 
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located east of Interstate 5 to intertidal wetland and freshwater wetland as partial mitigation 
for impacts associated with highway and transit improvements in the Interstate 5 North Coast 
and Los Angeles-San Diego Rail corridors, and the El Camino Real Road and Bridge 
Improvement project.  Several restoration options have been developed and modeled for 
fluvial and tidal dynamics.  Hydrodynamic modeling of the tidal regime of W19 indicated 
muting of high and low tides resulting in compressed intertidal habitat elevations.  In order to 
develop accurate grading plans for the next phase of the project, the elevation breaks for each 
habitat type are required.  This memorandum compares habitat elevation breaks predicted for 
the San Onofre Nuclear Generating Station (SONGS) mitigation at San Dieguito Lagoon 
(SDL) prior to construction; habitat elevation breaks as measured with real-time kinematic 
global positioning systems (RTK-GPS) along transects at W16 in 2013; and habitat 
elevations as predicted by hydrodynamic modeling for the W19 site and recommends 
appropriate habitat breaks for the W19 grading plans. 
 
Habitat Breaks Predicted for SONGS Mitigation 
 
Josselyn and Whelchel (1999), as cited in Josselyn 2012, reported on elevations for marsh 
habitats in SDL for the SONGS mitigation program.  They used inundation curves to develop 
ranges for marsh communities.  Inundation curves for low salt marsh ranged from 20% - 40% 
inundation over the long-term tidal cycle (60% - 80% exposure); 5% - 20% inundation (80% 
- 95% exposure) for mid marsh; and less than 5% inundation (> 95% exposure) for high 
marsh.  The resulting marsh elevation breaks calculated using these assumptions are 
presented in Table 1. 
 
Table 1. Elevations for Marsh Habitats at San Dieguito Lagoon 1999. (Data in NGVD29 

converted from NAVD88. Tidal reference – Scripps Pier) 
 

Marsh Habitat Elevation Range  
(ft, NGVD29) 

Model Inundation 
Frequency 

High Marsh > +5.0 5% - 0% 
Mid Marsh +1.9 - + 5.0 5% – 20% 
Low Marsh +1.5 - + 1.9 20% -40% 

 
The Scientific Advisory Panel for the SONGS project subsequently determined the marsh 
elevation range from +4.5 to +5.0 NGVD29 would likely not meet canopy cover 
requirements and the upper elevation for high marsh was arbitrarily set at +4.5 ft NGVD29. 
 
Habitat Breaks as Measured with RTK-GPS 
 
In 2012 and 2013, ESA PWA was retained by the California Coastal Commission to 
determine if the SONGS mitigation project was meeting its habitat-based goals.  They 
established a number or transects extending from low marsh through the upper distribution of 
pickleweed (Scientific name not included in report.  Assumed to be Pacific pickleweed 
[Salicornia pacifica]).  The results of the surveys for W16 are presented in Table 2. 
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Habitat Breaks Predicted for W19, February 2016 
 
Dr. Weixia Jin of Moffatt & Nichol predicted habitat elevation breaks for W19 using 
inundation curves based on hydrodynamic modeling with the following ranges:   
 

• subtidal 100% inundation (0% exposure);  
• mudflat 100% - 40% inundation (0% to 60% exposure);  
• low marsh 40% – 20% inundation (60% - 80% exposure);  
• mid marsh 20% - 4 % inundation (80% to 96% exposure); and  
• high marsh 4% - 0% inundation (96% – 100% exposure).   

 
These ranges were applied to inundation curves for the existing condition at W19, and for 
Alternatives A, B and C immediately after dredging and with shoaling.  For the purpose of 
developing grading plans for each option, only the dredged condition for each option is 
considered in the analysis.  The resulting habitat breaks based on these assumptions are 
presented in Table 2. 
 

Table 2. Comparison of Habitat Elevation Breaks at W16 as Measured Using RTK-
GPS with Breaks Modeled by Moffat & Nichol (All data in ft NGVD29) 

 
Elevation Survey Moffatt & Nichol Modeling Results July 28, 2014 

ESA PWA – 2013 
W16 Transects  

W16 Existing 
Dredged 

Alternative A 
Dredged 

Alternative B 
Dredged 

Alternative C 
Dredged 

Model 
Inundation 
Frequency 

Transition 
 (No data) 

Transition 
> +3.8 

Transition 
> +3.5 

Transition 
> +3.5 

Transition 
> +3.5 

0% 

Design High Marsh 
+4.5 

High Marsh 
+3.1 - +3.8 

High Marsh 
+3.0 - +3.5 

High Marsh 
+3.0 - +3.5 

High Marsh 
+3.1 - +3.5 

4% - 0% 

Mid-high Marsh 
+1.8 -+3.5 

Mid-Marsh 
+1.9 - +3.1 

Mid-Marsh 
+1.8 - +3.0 

Mid-Marsh 
+1.8 - +3.0 

Mid-Marsh 
+2.0 - +3.1 

4% - 20% 

Low Marsh  
+1.4 -+1.8 

Low Marsh 
+1.3 - +1.9 

Low Marsh 
+1.2 - +1.8 

Low Marsh 
+1.2 - +1.8 

Low Marsh 
+1.3 - +2.0 

20% -40% 

Mudflat  
(No data) 

Mudflat 
+0.6 -+ 1.3 

Mudflat 
-0.3 -+ 1.2 

Mudflat  
-0.3 -+ 1.2 

Mudflat 
-0.3 -+ 1.3 

40% - 100% 

Subtidal  
(No data) 

Subtidal 
< +0.6 

Subtidal 
< -0.3 

Subtidal 
< -0.3 

Subtidal 
< -0.3 

100% 

 
Discussion and Recommendations 
 
The RTK-GPS elevations measured by ESA PWA at W16 were only concerned with 
measuring actual marsh canopy and thus did not include analysis of subtidal, mudflat or 
transition zone habitats. Nonetheless, they represent real, on the ground measurements that 
are particularly helpful when recommending grading elevations for W19, which is located in 
a similar position to W16 relative to the tidal inlet at SDL and tidal action from the ocean.  
The lower elevation range of cordgrass –dominated low marsh as measured with RTG-GPS 
varies by 0.1 ft to 0.2 ft from the lower low marsh elevation range as modeled by Moffatt & 
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Nichol for existing W19 and Alternatives A, B and C (Table 2).  The upper range for low 
marsh as measured with RTK-GPS is either equal to or 0.1 lower than the upper low marsh 
as modeled by Moffatt & Nichol.  The mid-high marsh as measured with RTK-GPS is in 
similar agreement with Moffatt & Nichol for dredged conditions for Alternatives A, B and C.   
 
Table 3 compares model predicted habitat elevation breaks between dredged and shoaled 
conditions.  Elevation differences between dredged and shoaled conditions for marshes from 
low marsh to high marsh range 0.1 to 0.4 ft. The difference for the mudflat is slightly more 
and ranges from 0.2 to 0.7 ft. For the existing W16 marsh, the measured habitat elevations 
match exactly to the model predicted habitat elevations under the shoaled condition, except 
that the measured upper limit of the high marsh is 0.1 ft higher than that of the model 
predicted. 
 
Table 3. Comparison of Model Predicted Habitat Elevation Breaks Between Dredged 
and Shoaled (All data in ft NGVD29) 
 

Elevation 
Survey Moffatt & Nichol Modeling Results July 28, 2014 

ESA PWA – 
2013 

W16 Transects 

W16 Existing Alternative A (W19) Model 
Inundation 
Frequency Dredged Shoaled Difference Dredged Shoaled Difference 

Transition 
 (No data) 

Transition 
> +3.8 

Transition 
> +3.4 

Transition 
0.4 

Transition 
> +3.5 

Transition 
> +3.2 

Transition 
0.4 

0% 

Design High 
Marsh +4.5 

       

Mid-High 
Marsh  
+1.8 -+3.5 

High Marsh 
+3.1 - +3.8 

High Marsh 
+2.8 - +3.4 

High Marsh 
0.3 - 0.4 

High Marsh 
+3.0 - +3.5 

High Marsh 
+2.8 - +3.2 

High Marsh 
0.2 - 0.3 

4% - 0% 

Mid-Marsh 
+1.9 - +3.1 

Mid-Marsh 
+1.8 - +2.8 

Mid-Marsh 
0.1 - 0.3 

Mid-Marsh 
+1.8 - +3.0 

Mid-Marsh 
+2.0 - +2.8 

Mid-Marsh 
0.2 - 0.2 

4% - 20% 

Low Marsh  
+1.4 -+1.8 

Low Marsh 
+1.3 - +1.9 

Low Marsh 
+1.4 - +1.8 

Low Marsh 
0.1 - 0.1 

Low Marsh 
+1.2 - +1.8 

Low Marsh 
+1.5 - +2.0 

Low Marsh 
0.3 - 0.2 

20% - 40% 

Mudflat  
(No data) 

Mudflat 
+0.6 -+ 1.3 

Mudflat 
+0.9 - +1.4 

Mudflat 
0.3 -0.1 

Mudflat  
-0.3 - +1.2 

Mudflat 
+0.4 - +1.5 

Mudflat 
0.7 - 0.3 

40% - 100% 

Subtidal  
(No data) 

Subtidal 
< +0.6 

Subtidal 
< +0.9 

Subtidal 
0.3 

Subtidal 
< -0.3 

Subtidal 
< +0.4 

Subtidal 
0.7 

100% 

 
 
Based on this analysis, discussion with Moffat & Nichol, and consideration of the potential 
sea level rise, the elevation breaks based on dredged conditions are recommended for the 
purposes of developing grading plans and are presented in Table 4. 
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Table 4. Recommended Habitat Elevation Breaks for W19 
 
Target Habitat Elevation Range (ft, NGVD29) 
Transition Zone  > +4.5  
High Marsh +3.0 to  +4.5 
Mid Marsh +1.9 to  +3.0 
Low Marsh +1.4 to  +1.9 
Intertidal Mudflat -0.3  to  +1.4 
Subtidal -2.0 to- 0.3 
 
The lower end of subtidal elevation range for W19 was initially set at -3.0 NGVD29; 
however, as modeled, the lowest low tide at W19 will be at -.0.3 ft due to muting of ocean 
tides.  Excavating to -2.0 ft should provide deep enough water that fish may survive if 
stranded in W19 at low tide until the next high tide.  This was the target for subtidal at Bolsa 
Chica according to Dr. Jin.  Dr. Jin also notes that subtidal habitat at W16 was graded to -1.0 
ft NGVD29.  
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3780 Kilroy Airport Way, Suite 600 
Long Beach, CA 90806 
 
(562) 426-9551  Fax (562) 424-7489 
www.moffattnichol.com 

MEMORANDUM 

To: Dokken Engineering and the San Diego Association of Governments 

From: Chris Webb 

Date: July 20, 2018 

Subject: Revised Coastal Sediment Budget Analysis 

M&N Job No.: 7366-01 San Dieguito Phase II 
 

SUMMARY 
This memorandum (memo) was prepared to identify if impacts to the sand supply to the beach would be 
affected by W-19 wetland restoration project proposed upstream. The San Dieguito River will deliver an 
average of approximately 7,200 cubic yards per year (cy/yr) of sand to the beach based on the literature. 
This sand delivery is episodic and mainly occurs during relatively high and infrequent stormflow events. 
The project would reduce sediment delivery to the beach and the magnitude of the reduction depends on 
the alternative selected. Conclusions from the study are listed below. 

1. A potential reduction of sediment supply to the coastal sediment budget may occur from the 
proposed W-19 wetland restoration. The AdH hydraulic model predicted the following changes in 
the downstream sediment by alternative: 

a. -699 cy/yr from Alternative A = 8% reduction from the river; 
b. -2,385 cy/yr from Alternative B= 26% reduction from the river; and 
c. -940 cy/yr from Alternative C = 10% reduction from the river. 

The magnitude of this sediment decrease is relatively small in comparison to the net longshore 
sediment transport rate within the littoral cell. For instance, the river sand supply (7,200 cy/yr) is 
approximately 3.4% of the sand volume entering alongshore from the north (203,000 cy/yr). 
Reduction of this sand source by 8% (for proposed Alternative A) would result in that sand supply 
dropping to 3.2% of the incoming sand supply from upcoast. The magnitude of the impact on the 
beach sand supply will be very small, and depend on the sand composition of sediment. The 
medium and coarse-grained sand that is most suitable for placement at the beach is expected to 
be deposited within the wetlands.  The analysis assumes that the sediment not delivered to the 
beach (trapped somewhere upstream) is 100% sand. This means that the potential impact cited 
herein is maximized. If that material were a smaller percentage of sand (e.g. 50%), then the impacts 
to the coast would be reduced. 

2. Values for Alternatives A and C are not considered substantial, but Alternative B is potentially 
substantial. For Alternative A, the reduction of sand is primarily captured at the entrance to the 
wetlands.  The wetland projects plan to remove sediment deposited after major storms in order to 
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maintain the tidal range.  Remediation for sediment reduction for Alternative A could take the form 
of periodic nourishment as part of maintenance sediment removal from W-19 wetlands after 
storms occurring at return frequencies of 25 years or longer and  depositing sand from lagoon 
maintenance sediment removal on the beach. This sand would be considered new sand to the 
littoral zone (from upstream) and not delivered by the ocean (existing sand from the littoral sand). 
If this sand quantity is insufficient to fully mitigate for any loss, then additional sand could be 
imported to be deposited on the beach. 

 

1. INTRODUCTION 
Moffatt & Nichol as a subconsultant to Dokken Engineering on the SANDAG On Call Engineering Contract 
was tasked with developing a sediment budget for the coastline near the San Dieguito River mouth in 
order to understand the effects of sediment delivery by the river on the shoreline, and how the San 
Dieguito Lagoon W-19 Project by SANDAG may affect the local coastline. The purpose of this memo is to 
present the findings of the task. 

1.1 General 

San Dieguito Lagoon is located within the San Dieguito River Valley in the City of San Diego, San Diego 
County, California (Figure 1). The San Dieguito Lagoon W-19 Restoration Project (proposed project) would 
be located within San Dieguito Lagoon, east of lnterstate 5 (I-5), south of County Highway S6, and west of 
El Camino Real (Figure 2). The proposed project site (W-19) is located within lands owned by the San 
Dieguito River Park Joint Power Authority (JPA), California Department of Fish and Wildlife (CDFW), 22nd 
Agricultural District, and the City of San Diego, and is within the Focused Planning Area of the San Dieguito 
River Park (Figure 3). 
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Figure 1: Regional Map
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Figure 2: Vicinity Map
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Figure 3: Land Ownership 
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Historically, the San Dieguito Lagoon and its adjoining coastal wetlands occupied much of the western San 
Dieguito River Valley and included a mix of vegetated salt and brackish marsh, with associated tidal 
embayments, sloughs, and mudflats. The San Dieguito wetlands have experienced extensive filling and 
alteration, beginning as early as the late 1800s. Between these impacts and simultaneous development 
of the surrounding area, less than half of the historic wetlands remain intact. Consequently, the ecological 
function of the tidal marsh ecosystem and the regular influence of the ocean tidal waters have been 
substantially diminished (SANDAG 2011). 

Development, infrastructure, and the progressive closing of river and lagoon mouths throughout the San 
Diego region have led to the conversion and loss of coastal wetlands. The creation of coastal wetlands 
can offset this historic loss, enhance and maintain sensitive wetland habitats and native species, promote 
coastal biodiversity within the region, and enrich functional wetland habitat within San Diego. The 
purpose of the proposed project is to create coastal wetlands, which will be used as mitigation for 
transportation projects within the coastal corridor of north San Diego County and will partially offset 
wetland losses within the San Dieguito system.  

The proposed project would restore habitat that historically occurred within the lagoon, taking into 
consideration constraints now imposed by existing adjacent land uses and other recently implemented 
and planned projects. The proposed project would encompass approximately 141 acres, including an area 
historically identified as a restoration opportunity by the JPA in their 2000 Park Master Plan for the Coastal 
Area of the San Dieguito River Valley Regional Open Space Park (SDRPJPA 2000). ln addition, the California 
Department of Transportation (Caltrans) and San Diego Association of Governments (SANDAG) identify 
the site as part of the overall wetland mitigation strategy for infrastructure projects along the North Coast 
Corridor within northern San Diego County in the Public Works Plan and Transportation and Resource 
Enhancement Program (Caltrans 2014). The proposed project is intended to be used for mitigation for 
infrastructure projects being planned by SANDAG, Caltrans, and/or the City of San Diego (e.g., El Camino 
Real Bridge Realignment Project). Reserve wetlands and/or uplands for future projects by others could 
also be created as part of the proposed project.  

The proposed project would be incorporated into the overall vision of the restored San Dieguito Lagoon 
system, including other restoration projects as described below, and of the Park Master Plan, which would 
be updated as part of the proposed project. The Park Master Plan provides a framework for implementing 
community goals for the restoration of the San Dieguito Lagoon ecosystem, both tidal and nontidal, and 
for the provision of public access trails and amenities for public enjoyment and nature study (SDRPJPA 
2000). The project would restore areas identified in the Park Master Plan (see areas identified as U19, 
W36, M32, M33, and M37 in the Park Master Plan), as well as other areas west of El Camino Real owned 
by City of San Diego, CDFW, and 22nd Agricultural District. The existing recreational trail system in the San 
Dieguito Lagoon ecosystem would also be expanded as part of the project. The Park Master Plan would 
be amended to redesignate the restored areas as W-19 and incorporate the updated boundaries of 
restoration and proposed habitat types associated with the proposed project. 

Other portions of the historic San Dieguito Lagoon system have already undergone restoration efforts, and 
the proposed project would complement existing restoration efforts.  Southern California Edison (SCE) 
implemented the San Dieguito Wetland Restoration Project, which encompassed approximately 440 acres 
between El Camino Real and the Pacific Ocean.  The SCE project included excavation, restoration of tidal 
wetlands, reestablishment of historic uplands, and enhancement and expansion of freshwater and 
seasonal coastal wetland areas, as well as a public access and interpretation component (USFWS and 
SDRPJPA 2000). The project would be designed to integrate and expand upon SCE's San Dieguito Wetland 
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Restoration Project. The project would also be designed to accommodate ongoing efforts at wetland 
creation and restoration west of I-5 and south of the Del Mar Fairgrounds, as well as integrate with the 
proposed El Camino Real Bridge Realignment Project planned by the City of San Diego. The brackish marsh 
portion of the proposed project is anticipated to provide mitigation for the City's bridge realignment. 

1.2. Project Purpose 

The primary purpose of the proposed project is to restore this coastal area to wetlands, taking into 
consideration the constraints now imposed by existing adjacent land uses. The project would create both 
tidal salt marsh and brackish marsh coastal wetlands, which would serve as mitigation for various 
transportation projects within the coastal corridor of northern San Diego. The project would also enhance 
connectivity with the broader lagoon ecosystem, promote recreational access within and adjacent to the 
lagoon and complement existing restoration efforts and flood protection. 

1.3. Project Description 

The proposed project would restore approximately 141 acres to a functional mix of tidal salt marsh, 
brackish marsh, and transitional/upland habitats. Tidal salt marsh habitat would be created west of the 
existing utility corridor and brackish marsh habitat east of the utility corridor. Upland/transitional habitats 
would be placed adjacent to wetland habitat to support ecological function of the restoration project 
(Figure 4). The existing utility corridor would be enhanced (e.g., through planting with transitional habitat 
consisting of low-growing, native species that would be maintained by SDG&E) as part of the proposed 
project. 

As part of the proposed project, approximately 60 acres of tidal salt marsh would be created west of the 
existing utility corridor and south of the river.  Tidal connection with the San Dieguito River would be 
constructed at the west end of the project site in the vicinity of the existing least tern nesting island. An 
upland terrace berm planted with a mix of transitional and upland habitat would be constructed between 
the salt marsh and the San Dieguito River channel to protect the wetlands from damage due to flood and 
sedimentation, and to maintain sand movement through the river channel. Figure 4 depicts the 
approximate boundaries of habitat that would be created by the proposed project. Protection from 
erosion within the site would be provided along the utility corridor as well as at the outlet of the existing 
stormwater culvert extending under El Camino Real.   

East of the existing utility corridor, approximately 15 acres of brackish marsh would be created as part of 
the proposed project.  An open water channel from the San Dieguito River would be constructed through 
the brackish marsh area. Similar to the salt marsh area, an upland terrace berm planted with coastal sage 
scrub would be constructed between created brackish marsh habitats and the San Dieguito River channel. 
The upland terrace berm would be designed to protect the wetlands from damage due to flood and 
sedimentation, and to maintain sand movement to the ocean. 
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Figure 4: Proposed Habitat Distribution
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Implementation of the proposed project would require relocation of an existing 69 kilovolt electrical line 
and poles that extend through the W-19 site.  The City of San Diego is planning to underground that 
segment within existing and planned roadways in the future, but if timing requires relocation prior to that 
planned implementation, the proposed project would coordinate the relocation to incorporate the line 
along the existing utility corridor, either within the corridor easement or by increasing the easement up 
to 20 feet, if necessary.  The electrical line would then be redirected along El Camino Real west to 
reconnect with the system extending south of the W-19 site. In this scenario, the City may underground 
the electrical line as part of the future project. 

Habitat restoration activities would include excavation of material to lower elevations and opening of the 
area to tidal and/or river influence. Excavated material and excess sediment removed during restoration 
would be transported for disposal either onsite or offsite. There are two potential disposal sites; one site 
is on City of San Diego land south of the project (onsite, shown in Figure 5) and the other site is Miramar 
Landfill (offsite). 

The proposed project would also include construction of a new trail adjacent to El Camino Real (Figure 4). 
This new trail would extend north from the existing Dust Devil Nature Trail (previously identified as the 
Mesa Loop Trail in the Park Master Plan) to provide increased recreational opportunities in the lagoon. In 
addition, a maintenance road extending west from the utility corridor would be constructed within the 
upland terrace berm to provide access to the salt marsh and existing least tern nesting island.  

1.4. Alternatives 

The proposed project is referred to as Alternative A in the technical studies.  Two alternatives to the proposed 
project are also being evaluated for the salt marsh portion of the site, including an alternative that would 
allow large flood flows down the San Dieguito River into the created salt marsh area (Alternative B, Figure 6), 
and an alternative that would create two tidal salt marsh channel systems (Alternative C, Figure 7) separated 
by an upland terrace berm.  Alternatives to the brackish marsh area east of the utility corridor are also being 
considered, including an alternative that would allow flood flows into the brackish marsh (Alternative B).  
Project alternatives would still require material disposal at the City disposal sites or Miramar Landfill, but 
boundaries and acreage of each habitat type created would vary. 

Each of the alternatives to the proposed project would restore approximately 75-85 acres to a functional mix 
of tidal salt marsh and brackish marsh. Similar to the proposed project, the alternatives would create tidal 
salt marsh habitat west of the existing utility corridor and brackish marsh habitat east of the utility corridor. 
Upland/transitional habitats would also be created adjacent to wetland to provide a gradient of habitat types. 
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Figure 5: Limits of Disturbance, Onsite Disposal Option 
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1.4.1. Alternative B   

Under Alternative B, the habitat distribution would be very similar to that under the proposed project.  
Approximately 60 acres of tidal salt marsh would be created west of the existing utility corridor, with a 
western tidal connection to the San Dieguito River south of the existing least tern nesting island. The proposed 
upland terrace berm area would be planted with a mix of transitional and coastal scrub species, but the 
elevation of the upland berm would be much lower than that identified for the proposed project.  Rather 
than an ultimate elevation of 20 feet, under Alternative B the upland terrace berm habitat areas would have 
an elevation of approximately 10 feet and be overtopped during a 25-year or larger storm event. This 
alternative would therefore be influenced by both tidal exchange and upstream river (fluvial) processes.  This 
differs from the Proposed Project, which would create a system primarily influenced by tidal exchange and 
would remain protected from fluvial processes (e.g. sedimentation or channel migration) from up to a 100-
year flood event. Figure 6 depicts the approximate boundaries of habitat that would be created under 
Alternative B. Similar to the proposed project, protection from erosion within the site would be provided 
along the utility corridor, as well as at the outlet of the existing stormwater culvert extending under El Camino 
Real.  Under Alternative B, the existing utility corridor would also be enhanced (e.g., through planting with 
transitional habitat to be maintained by SDG&E) as described for the proposed project. 

East of the existing utility corridor, approximately 15 acres of brackish marsh would be created as part of 
Alternative B.  Similar to the proposed project, an open water channel from the San Dieguito River would be 
constructed through the brackish marsh area. An upland terrace berm would be created between the 
brackish marsh habitat and the San Dieguito River channel at an elevation of 8 to 11 feet; much lower than 
that 22 feet elevation upland terrace berm under the proposed project and it is anticipated that this lower 
berm would be overtopped during a 10-year or greater storm.   

The existing 69 kilovolt electrical line and poles that extend through the W-19 site would be relocated as part 
of Alternative B, as described for the proposed project, and habitat restoration activities would include 
excavation of material to lower elevations and open the area to tidal and/or river influence. Excavated 
material and excess sediment removed during restoration would be transported for disposal either onsite or 
offsite, as described for the proposed project.  

Construction of a new trail adjacent to El Camino Real extending north from the existing Dust Devil Nature 
Trail (previously identified as the Mesa Loop Trail) to provide increased recreational opportunities in the 
lagoon would be included as part of Alternative B. ln addition, a maintenance road extending west from the 
utility corridor along the upland terrace berm would be constructed to provide access to the salt marsh and 
existing least tern nesting island.  
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Figure 6: Alternative B – Habitat Distribution
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1.4.2. Alternative C   

Under Alternative C, the habitat distribution would consist of two separate tidal channel systems, one directly 
adjacent to the San Dieguito River, and one separated from the river by an upland terrace berm. 
Approximately 70 acres of tidal salt marsh would be created west of the existing utility corridor, with 
approximately one third of that (22 acres) located adjacent to the river and two thirds (47 acres) protected 
by the upland terrace berm.  The protected portion of the site would have a western tidal connection to the 
San Dieguito River south of the existing least tern nesting island.  The portion of the site adjacent to the river 
would connect to the river east of the nesting site, but would be anticipated to evolve from wetlands to 
transitional and upland over time as storm flows from the river deposit river sediment on the site. The 
proposed upland terrace area would be planted with a mix of transitional and coastal scrub species, and 
would be at an elevation of 22 feet, similar to that identified for the proposed project. Alternative C would 
provide systems representative of both the Proposed Project and Alternative B; the area protected by the 
upland terrace berm would be primarily tidally influenced, similar to the Proposed Project, while the area 
adjacent to the river would be initially influenced both by tidal and fluvial processes, but after major storms 
of 25-yr or greater frequency the unprotected wetlands area would be filled with river sediment (similar to 
Alternative B). Figure 7 depicts the approximate boundaries of habitat that would be created under 
Alternative C. Similar to the proposed project, protection from erosion within the site would be provided 
along the utility corridor, as well as at the outlet of the existing stormwater culvert extending under El Camino 
Real.  Under Alternative C, the existing utility corridor would also be enhanced (e.g., through planting with 
transitional habitat to be maintained by SDG&E) as described for the proposed project. 

East of the existing utility corridor, the brackish portion of the site would be created as discussed under the 
proposed project.  Approximately 15 acres of brackish marsh would be created as part of Alternative C, with 
an open water channel through the site. Similar to the salt marsh area, an upland terrace berm planted with 
coastal sage scrub would be constructed at an elevation of approximately 22 feet between created brackish 
marsh habitats and the San Dieguito River channel.  The upland terrace berm would protect the wetlands 
from damage due to flood and sedimentation, and maintain sand movement to the ocean.  

The existing 69 kilovolt electrical line and poles that extend through the W-19 site would be relocated as part 
of Alternative C, as described for the proposed project, and habitat restoration activities would include 
excavation of material to lower elevations and open the area to tidal and/or river influence. Excavated 
material and excess sediment removed during restoration would be transported for disposal either onsite or 
offsite, as described for the proposed project.  

Construction of a new trail adjacent to El Camino Real extending north from the existing Dust Devil Nature 
Trail (previously identified as the Mesa Loop Trail) to provide increased recreational opportunities in the 
lagoon would be included as part of Alternative C. ln addition, a maintenance road extending west from the 
utility corridor along the upland terrace berm would be constructed to provide access to salt marsh and the 
existing least tern nesting island.  
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Figure 7: Alternative C – Habitat Distribution
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1.4.3. No Project Alternative 

Under the No Project Alternative, no restoration of the W-19 site would occur by SANDAG and additional 
wetlands would not be created on the site to complement adjacent restoration projects.  Regional coastal 
wetlands would not be increased and the identification of alternative mitigation areas for the North Coast 
Corridor and El Camino Real Realignment Project would be required.  The Park Master Plan would not be 
expanded, and benefits associated with increased tidal system and public access would not be realized, 
although future restoration of the site would not be precluded.  The JPA could pursue restoration in the future 
through alternative partnerships or approached, although no alternative funding for such restoration has 
been identified at this time.  

Under the No Project Alternative, it is assumed vegetation on the site would continue to be dominated by 
disturbed scrub and non-native grasslands, and invasive species within existing riparian areas would continue 
to encroach along the river.  It is assumed that SDG&E would continue to maintain vegetation along the 
existing utility corridor to facilitate operations and maintenance of the various utilities traversing the site. 
Since no excavation of material would occur under the No Project Alternative, no material would require 
disposal onsite or offsite, and while a trail connection would not be constructed along El Camino Real between 
the Dust Devil and Coast to Crest trails, the addition of trails in the site would not be precluded.  The JPA could 
pursue individual trail projects independently in the project area in the future.  Similarly, relocation of the 
electrical line traversing the W19 site would not be required if the proposed project is not implemented.  The 
City of San Diego has plans identifying relocation of the electrical line as part of an undergrounding program 
that would move the line into existing and proposed street segments, although specific timing for 
implementation of that program has not been set.  Either the City or SDG&E could therefore pursue relocation 
in the future if desirable.   

2. METHODOLOGY 
The study methodology is presented below. 

 STUDY OBJECTIVES 

Coastlines in San Diego County are in an erosional state due to the damming of rivers and the effects of 
other artificial modifications to the natural state of the coast (M&N 2009). This shoreline retreat has 
threatened the County’s sandy beaches as well as backshore property. An important evaluation criteria for 
the W-19 Project alternatives is maintenance of beach sand supply to avoid causing shoreline erosion, or 
loss of valuable beach.  The objective of this study is to quantify how important sediment influx from the 
river is to the nearby coastline and the overall state of the coast by evaluating a sediment budget of the 
local coastal littoral cell. 

 APPROACH 

The study approach was to first identify the current state of the local littoral cell through a comprehensive 
review of all available literature and data. The results of this search are detailed further in Section 2.3. 
The specific coastal reach of interest was identified at a Project Development Team (PDT) meeting and 
discussed with Coastal Commission staff and a local coastal expert. The reach was determined to extend 
from the north end of Solana Beach (Tabletops Reef) to the south end of Del Mar. Most sediment budgets 
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along the coast of California are focused on large scale littoral cells (e.g. Oceanside littoral cell) so it became 
apparent that further analysis would be required in order to focus on just the local area of concern. 

The SANDAG Regional Beach Monitoring Program (RBMP) performs biannual beach profiles that were used 
to accurately quantify shoreline behavior over time at each profile location. With these data (provided by 
Coastal Frontiers Corporation) it was possible to delineate finer resolution changes in shoreline behavior.  
By examining these changes, it became clear that the entire study shoreline reach was not acting as a unit, 
but that individual sub-reaches of beach were operating independently of each other. The study grouped 
similarly behaving profiles into shoreline reaches, which resulted in 5 different shoreline bins, as shown in 
Figure 8. With an accurate representation of shoreline accretion and erosion, as well as estimates of other 
sediment sources and sinks derived from the literature review, it then became possible to develop a 
sediment budget.  

 

Figure 8: Sediment Budget Boxes and Beach Profile Locations 
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The sand supply from the San Dieguito River is the component of the sediment that may change from the 
W-19 project. The sediment yield estimates for the San Dieguito River vary significantly as the river has a 
tendency to store sediment within its lower reaches, and then release it to the coastline in mass during 
storm flooding events. While literature that was reviewed for this project provides estimates for the sand 
output of the river, it was also deemed important to look at the river in terms of current sediment storage. 
The reach of the river from an abandoned quarry along Via De Santa Fe to the ocean was evaluated for 
possible sediment storage and future sand supply. 

This step of the study included analysis of available river topography to determine the presence of any 
sediment stored within the river profile that could be mobilized during flooding. Well-established rivers, 
such as San Dieguito, generally have a very flat downstream profile that extends upstream with little 
vertical variation.  Abrupt variations from this flat profile generally indicates the presence of some 
hydraulic grade control such as an obstruction, change in bed material erodibility, or other aberration in 
the stream channel that has caused the “jump” in stream profile. The approach for the San Dieguito River 
was to evaluate the profile of the stream’s thalweg (deepest continual line in a stream channel) to locate 
any variation(s), and quantify the sediment load that could be stored behind the obstruction. 

 DATA REVIEW 

Data were reviewed in the literature and as provided by a local expert (Dr. Hany Elwany) in coastal 
processes, as presented below. 

 Literature Review 

The data sources that were reviewed are presented below, along with pertinent findings. 

San Diego California Coast Storm and Tidal Wave Study (CCSTWS 1991) 

• Long-term net direction of sand transport is northwest to southeast; 
• Dana Point is a near-complete littoral barrier (Everts et al. 1989); 
• Scripps and La Jolla Submarine Canyons are the ultimate repositories of sediment transported 

alongshore; 
• Longshore sediment transport estimates are shown in Table 1 below. 

Table 1. Longshore Sediment Transport Rates for the San Diego Region 

Total Littoral Transport* 

Study Northerly Direction in 
cubic yards/year (cy/yr) 

Southerly Direction in 
cubic yards/year (cy/yr) 

Net in cubic yards/year 
(cy/yr) 

Marine Advisers (1961) 545,000 760,000 215,000 

Hales (1978) 541,000 643,000 102,000 

Inman and Jenkins (1983) 553,000 807,000 254,000 

Everts et al. (1989) - - 230,000 

Everts et al. (1989) - - 180,000 

Seymour and Castel (1985)   6500 N 

CCSTWS (p 7-50) 100,000 360,000 260,000 South 
*All studies are cited in the San Diego Coast of California Storm and Tidal Wave Study (CCSTWS) 
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• Sea cliffs are protected by structures and sediment yield is negligible (Everts et al. 1989); 
• 400,000 cy/yr is transported out of the model reach; 
• Offshore transport ranges from 180 cy/yr during the period of uniform northwest wave climate 

(1960-1990) to 0 cy/yr in the variable western wave climate (1983-1990); and  
• Offshore sand transport was estimated to be 6.6 cy/yr by Everts in 1990. This was based on shelf 

accretion of sand from 1934 -1971. 

Patsch & Griggs (2007) 

• The San Dieguito River contributes an average of 12,500 cy/yr of sand to the littoral budget 
(sediment coarser than 0.0625 mm); 

• Fluvial sources originally provided 66% of the sand in the littoral cell but, after damming, now only 
33%; 

• 55,000 cy/yr of littoral sized sand is contributed from cliff and bluff retreat; 
• 44,000 cy/yr of sand is from bluff erosion in the southern reach (mainly from Torrey Pines); 
• 146,000 cy/yr of drift moves south from Oceanside Harbor; 
• 230,000 cy/yr (44,000 cy/yr in cliff erosion, 40,000 cy/yr from streams, 146,000 cy/yr net 

downcoast littoral drift at Oceanside Harbor) of sand is added to the beaches between Oceanside 
Harbor and Scripps Submarine Canyon; and 

• No substantial aeolian transport exists within the study area. 

Brownlie & Taylor (1981) 

• For the period of maximum control of the river (mid- to late 1900’s), the total sand delivery to the 
cell was 1,900 cy/yr; and 

• For the total period of record, the total sand delivery to the cell was 15,300 cy/yr. 

Young & Ashford (2006) 

• 10,400 cy/yr of sediment is contributed from bluff erosion in the study area. 

Dr. Elwany Meeting 

Dr. Elwany is a local oceanographer and hydrologist with extensive experience of coastal work and 
research in the study area. A meeting was conducted on November 12, 2012 to discuss the preliminary 
findings, as well as to glean his experience with sediment transport in the area. The following is a summary 
of what was learned from the meeting: 

• There is very little offshore sand transport along this stretch of coast; 
• Solana Beach is stable, except for the south end, which is eroding; 

o He has had to move a beach profile origin back due to shoreline retreat; 
• Del Mar beach has been stable since 1997 along its entire length; 
• The river input of sediment seems relatively low from observations; 

The major pattern for the coastline is for El Nino events to cause large-scale retreat with slow shoreline 
recovery in-between; 

• No hard shoreline data exists for the southern Del Mar reach, but the photographic record (Dr. 
Elwany has taken a picture of the beach almost daily for many years) suggests little change; 
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o Sample of pictures provided in Appendix C; 
• It would be highly beneficial to get more profile data on southern Del Mar; and 

o There are 2 historical profiles that could be re-occupied. 

3. ANALYSES 
Analyses of the coastal sediment budget, upstream sand storage, and potential project impacts are 
summarized below. 

 COASTAL SEDIMENT BUDGET 

The data review provided extensive information on the Oceanside littoral cell, but with considerable 
variation in the estimated values. Each study used different assumptions, prediction techniques, and data 
sources resulting in large variations such as net longshore transport being estimated from 6,500 to 260,000 
cy/yr. Also, these values were for the entire Oceanside cell without additional detail useful for the project 
reach. Engineering judgment was used to determine that the most applicable and accurate data source 
for use in the coastal budget were beach profiles because they provide measured on-site data. 

Table 2 shows the results for annual volume change at each of the sub-bins. Volume change was estimated 
by: 1) determining the change in the cross-sectional area of the beach profile from one date to another at 
a particular location, 2) assuming that cross-sectional area change applied to the reach extends half the 
distance to the neighboring beach profile, and 3) multiplying the cross-sectional area change by the 
distance to the halfway point to the neighboring profile, both to the north and south. 

Table 2. Shoreline Bin Volumetric Change (1997 to 2010) 

Analysis Bin Average Shoreline 
Change (cy/ft) 

Length of 
Bin (ft) 

Total Shoreline Volume 
Change (cy/yr) 

Cardiff 3.86 5,000 19,318 

Solana Beach 0.77 8,100 6,257 

North Del Mar -1.29 4,500 -5,786 

South Del Mar 3.93 11,200 44,022 

Torrey Pines 10.34 20,000 206,857 

The profile data used and the resulting derived shoreline change trends are provided in Appendix A and 
the results are summarized in Table 2. As can be seen from the results, each of the shoreline bins have 
independent behavior with average shoreline change ranging from -1.3 to 10 cy/ft per year during this 
period. All bins except north Del Mar exhibit accretion, with the volume gain in Solana Beach being 
nominal enough that it can be considered “stable.” 

Of note, the southern Del Mar bin has a lack of data bias that adds considerable uncertainty into the 
predicted shoreline behavior. An insufficient number of beach profiles exist at Del Mar for the full 
monitoring period and one of the profiles only has 4 data points, which is not a long enough data record to 
successfully extrapolate long-term shoreline change. The fact that the south Del Mar stretch is 
proportionally long also likely exaggerates the uncertainty. More profile locations along this stretch as well 
as a longer data record would be required to more accurately quantify its behavior. 
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The results of this analysis are consistent with conversations with Dr. Elwany, providing additional 
confidence in the findings. Dr. Elwany stated that Solana Beach is stable except for the far south end that 
is the only erosional hotspot in the project area. The profile analysis showed that north Del Mar was 
erosional, which is likely related to the erosional hot spot at South Solana Beach. Dr. Elwany suggested 
that from his experience and the photographic record, there is little historical change in the shoreline at 
the south Del Mar reach. The biased profile data for this reach showed strong accretion and it is likely that 
the actual shoreline behavior is somewhere between stable (photographic record) and accretional (profile 
results). 

These derived shoreline change data were input to the sediment budget along with the estimated values 
from the data review. A further description of the results of this can be found in the following section. 

 COASTAL SEDIMENT BUDGET 

The coastal sediment budget, as determined by this study, is shown in Figure 9. The components of the 
sediment budget are the following: 

• Longshore sand transport; 
• On- and offshore sand transport; 
• Artificial nourishment; 
• Lagoon bypassing; 
• Bluff erosion; and 
• River sand supply. 

Values in the budget come from a combination of existing data and literature. Beach change sand quantities 
shown as orange-colored labels within each compartment (shown as a blue box along the shore) are 
derived from beach monitoring data. Sources and sinks (green and red arrows with associated quantity 
labels, respectively) are taken from the literature. Quantities moving alongshore from one compartment 
to another (white arrows with associated quantity labels) are estimated to balance the budget and result 
in the storage quantities in each compartment. Each sub-reach experiences either sand loss, 
neutrality/stability, or erosion. Salient finds are: 

• The coastal sediment budget appears to be in a dynamic equilibrium with stable conditions now 
(from the 1997 start date); 

• Severe El Niño events (1997-98) are reported to cause large-scale beach retreat through Del Mar, 
then the coast stabilizes to a new state of equilibrium (Elwany 2012); and 

• Sediment supply from the San Dieguito River appears to be a relatively small contribution, but any 
source is important in the absence of frequent nourishment and in the presence of El Niño events 
and projected future sea level rise. 



SANDAG San Dieguito Lagoon W-19 Project, Sediment Budget Analysis M&N #: 7366-01 
July 20, 2018 Memorandum 

  21 

 
Figure 9: Coastal Sediment Budget: San Dieguito River Mouth and Surrounding Coastline 
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 UPSTREAM SEDIMENT SUPPLY 

The first step in the search for the potential instream sediment supply was to look at the channel thalweg 
profile and evaluate channel geometry of transects along the channel. Channel profiles were extracted 
from a 2010, bare-earth Lidar survey developed by the State Coastal Conservancy. Figures 10 and 11 show 
the locations of the river thalweg and measured cross-sections. 

 
Figure 10: San Dieguito River Thalweg and Cross-Section Locations Relative to 2010 Lidar Surface
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Figure 11: San Dieguito River Thalweg Profile and Cross-Sections (Source: SCC 2010; units are in feet)
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A significant discontinuity exists in the channel centerline located approximately 12,000 feet upstream of 
the river mouth or 500 feet downstream of the El Camino Bridge. This elevation drop most likely 
represents some obstruction, unerodable surface, or other change in the riverbed that has caused 
sediment buildup upstream.  A further investigation and site visit would need to be performed in order to 
determine the cause of blocked sediment transport. 

The difference between Cross-Sections -1 and 0 also shows this approximately 4 foot elevation jump in the 
river profile, as well as change in the channel geometry. At Cross-Section 0, the channel has a flat, broad 
bottom at an elevation of approximately +9 feet NGVD. This shape then changes to a well scoured, narrow 
V-shaped channel at an elevation of +5 feet NGVD in less than 500 horizontal feet. This represents a 
possible sediment wedge that is 4 feet thick upstream of the obstruction. 

The volume of sediment stored upstream of the obstruction was calculated by assuming a sediment 
thickness of 4 feet along the channel all the way from the discontinuity to the quarry (a sediment transport 
barrier). The volume of sediment stored in the river bed is estimated to be approximately 1.2 million cy 
between the obstruction and upstream quarry that may be available for transport to downstream areas. 
Transport of this sediment by a large flood event could definitely affect the future wetland and the coastal 
sediment budget. 

The next task was to determine the stability of this sediment wedge, and to determine if it has moved in 
recent time. Particularly relevant is its stability before and after the 1993 flood, estimated to be a 12- year 
flood event. If the sediment is stable in regards to high return period flood events, then it is not likely to 
be transported downstream and may not be relevant to this study. In order to determine the sediment’s 
stability, the following three data sources of topography were compared to see different temporal 
snapshots of the river channel: 

• Edison Project Topography 
o Created in 2003 before the Edison Restoration Project 
o Only extends up to El Camino Bridge 

• State Coastal Conservancy Coastal LIDAR Project 
o 2010 Hydro-flattened Bare Earth DEM 
o FEMA transects 

• Pre-1986 topographical data (exact date unknown) 
o From a FEMA flood insurance study 
o Transects only 

These three data sources were compared to determine how the channel had changed over time. 

 Edison (2003) to LIDAR (2010) Comparison 

The first comparison made was between the Edison Topography and 2010 LIDAR. This analysis was 
performed by creating surfaces with available data, spot elevations and contours for the Edison and 2010 
LIDAR data, and then comparing them using a surface difference tool. Figure 12 shows a comparison of the 
entire San Dieguito Lagoon where the LIDAR and Edison Project surfaces overlapped. The purpose of this 
graphic is to show an example of differences between the two surveys, with areas where sediment has 
been removed (in dark blue) and gained (in red-yellow). The color tones clearly show the restoration project 
effects on topography. The Edison project topographic survey terminates at El Camino bridge. The method 
reveals changes in sediment volume over the surface over time. 



SANDAG San Dieguito Lagoon W-19 Project, Sediment Budget Analysis M&N #: 7366-01 
July 20, 2018 Memorandum 

  25 

The data were then evaluated for sediment volume changes within the river channel. Figure 13 shows a 
volumetric comparison of the eastern end of the Edison survey area. A signal of accretion within the river 
bed is shown at the head of what appears to a sediment deposit or “wedge.” A sediment deposit  appears 
to start just west of El Camino Bridge. The purpose of showing this graphic is not to quantify the sediment 
volume either deposited or eroded, but rather to identify trends in sediment accretion or erosion in the 
river channel to identify potential sediment sources for sand delivery to the beach in the future.  

 
Figure 12: Volume Comparison (2010 LIDAR vs. Edison) of the San Dieguito Lagoon 
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Figure 13: Volumetric Comparsion (Edison vs. LIDAR) Just West of El Camino Bridge 

As can be seen from Figure 13, the discontinuity in the profile of the river bed was continuing to develop 
during the period of time from 2003-2010. The sediment slug seemed to be accreting upstream of a 
topographic break in the channel bed profile, while downstream the channel was further eroding. This 
suggests that the sediment deposit was accreting, although the volume change observed is very nominal. 
Also, there were no large flood events from 2003-2010 so it is unclear if this sediment could be transported 
during a large flood event. The most recent significant storm flood event at the San Dieguito River was 
in 1993, so an additional set of topographic data from before this event were evaluated to quantify the 
resulting changes. 

 FEMA Transects (1986) to LIDAR (2010) Comparison 

In order to measure changes since the 1993 flood event, a series of transects from a 1986 FEMA study 
where analyzed. The transect data were compared with identical transect paths from the 2010 LIDAR to 
quantify channel changes since the flood and over the 24+ years of river processes. Figure 14 shows the 
locations of both the original cross-sections and those selected for comparison. The full set of transect 
comparisons can be seen in Appendix B, and Figure 15 shows transect TC-42 as an example of results. 
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Figure 14: FEMA Cross-Sections and Compared Cross-Sections 
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Figure 15:  Transect TC-42 Profile Comparison 

Each of the transects showed different behavior in terms of scour and accretion. Overall, the actual 
channel seems to have changed very little over time. Some profiles (TC-63 & 68) seem to suggest that the 
channel has eroded the floodplain outside of the channel. Transect TC-71 shows a very different channel 
geometry from 1986 to 2010, and TC-56 seems to show widespread erosion of the channel. The results do 
not show any consistent pattern along the river profile and offer no evidence that the sediment slug 
changed from the flood. This suggests stability, although a larger return period flood event could 
potentially mobilize this sediment. 

This evaluation indicates sediment is stored upstream of the future wetland, although it cannot be 
determined if the material is able to be mobilized during a storm flood event. Other sediment sources, 
such as upstream tributaries and potentially from Lake Hodges should be considered to identify whether 
sediment can be delivered to the wetland and coast from the river during floods. 

 PROJECT IMPACTS 

Impacts on sediment delivery from wetland restoration alternatives were quantified using the AdH model. 
The model indicates that the various alternatives cause reductions in sediment supply to the downstream 
river reach at Jimmy Durante (JD) Bridge from trapping within the wetland. The results from this analysis 
are graphically provided in Figure 16. The JD Bridge was the downstream limit of the analysis to simplify 
the analysis by avoiding modeling complications at the ocean entrance with littoral sand supply. 

Sand delivery estimates are only sufficiently accurate using this approach for order-of-magnitude analyses 
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and conclusions, which are useful at this preliminary engineering stage to compare alternatives. 

The alternatives could cause the potential annualized losses of river sand supply to the coastal sediment 
budget over the long-term as shown in Table 3 below. 

Table 3. Potential Sediment Delivery Reduction by Alternative 

Parameter 
Alternative Scenarios 

Existing Condition Alternative A Alternative B Alternative C 

Annualized Sand 
Delivery Rate (cy) 9,901 9,150 7,339 8,891 

Difference from 
Existing Conditions 
(cy) 

0 -751 -2,562 -1,010 

Percent Reduction 0 -8% -26% -10% 

Reductions calculated for alternatives A and C may not be considered substantial because the magnitude 
of the numbers may be well within the margin of error of this analysis, but they may still be open to debate. 
Alternative B is likely to be more problematic and could potentially cause more issues along the coast than 
the other two alternatives. The range of sand grain sizes anticipated to be in the material is assumed to 
consist mostly of medium sand, with a significant fraction of coarser sand. A smaller fraction of the material 
is assumed fine to very fine sands. Figure 16 below shows the fraction of sand grain sizes in the material, 
as estimated by the modeler.  

According to the modeler, the sediment size distributions used in the ADH model were based on the 
reported grain size distributions used by Dr. Howard Chang in the Fluvial 12 model for this river reach, 
which was based on grain size analysis (Letter 2015). Also, the majority of the predicted erosion and 
subsequent sediment movement comes from the vicinity of the channel thalweg. Overbanks in the ADH 
model are mainly depositional. Finally, the recent core borings along the channel indicate the presence of 
generally silty fine sand to silty sand with depth. Soil sampling in the overbanks has shown the material to 
range from silts to fine and medium sand. The legend shows the assumed grain size range as: 

• VCS – Very Coarse Sand; 
• CS – Coarse Sand; 
• MS – Medium Sand; 
• FS – Fine Sand, and 
• VFS – Very Fine Sand. 

The distribution of sediment deposited by storm flows throughout the floodplain over time will be a 
function of the sediment grain size and the energy available for its transport. There will be a preferential 
distribution of coarser materials in some areas of the floodplain and finer-grained material in other areas. 
When the river slows, the river’s power to transport sediment is reduced. The larger and heavier grains will 
drop out first in areas of deposition. Therefore, relative to the wetlands the medium and coarse-grained 
sand that is most suitable for placement at the beach is expected to be deposited within the wetlands, 
while the fine sand and silts will continue downstream to the ocean.  
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Figure 16:  AdH Model Predictions of Qualitative Sand Grain Size Range Within Sediment Delivery From 
the San Dieguito Lagoon Restoration Plan (1000’s of CY) 

4. CONCLUSIONS 
The following conclusions were made from this study: 

 COASTAL SEDIMENT BUDGET 

1. The coastal sediment budget appears to be in a dynamic equilibrium with stable conditions now 
(from the 1997 start date). 

2. Severe El Niño events (1997-98) are reported to cause large-scale beach retreat through Del Mar, 
and then the coast stabilizes to a new state of equilibrium (Elwany 2012). 

3. The sediment supply from the San Dieguito River appears to be a relatively small contribution.  
Sediment from the river becomes more important with large flood events,in the presence of El 
Niños, and future sea level rise. Sea level rise will result in beaches retreating and narrowing at 
many areas. Sufficient beach sand volume on beaches will help to counteract the effects of rising 
sea levels in the future. 
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 UPSTREAM SEDIMENT SUPPLY 

1. A total potential volume of 1,223,900 cy of stored sediment exists upstream of a hydraulic grade 
break (sudden elevation rise in the river bed profile) that is located just west of the El Camino Real 
Bridge. 

2. Accumulation of sediment at the head of the deposit since 2003 (Edison topographic file) suggests 
that the sediment deposit could be gradually building. 

3. In comparison, profile comparisons show that the river channel upstream of the hydraulic grade 
break (west of El Camino Real Bridge) has remained relatively stable from 1986. No evidence was 
observed that the 1993 flood (12 year event) significantly affected the channel in this reach. 

4. This sediment is available to transport to the future wetland or coast. The numerical hydrodynamic 
modeling indicates that this material is mobile and available for mobilization by river flows and 
transport to the coast. Evaluation of other sources, such as upstream tributaries to the river and 
Lake Hodges have not been studied for their potential sediment yields.  

 PROJECT IMPACTS 

1. A potential annualized reduction of sediment supply to the coastal sediment budget may occur 
from wetland restoration. The AdH hydraulic model predicted the following changes in the 
downstream sediment by alternative: 

a. -699 cy/yr from Alternative A = 8% reduction from the river; 
b. -2,385 cy/yr from Alternative B= 26% reduction from the river; and 
c. -940 cy/yr from Alternative C = 10% reduction from the river. 

The magnitude of this sediment decrease is relatively small in comparison to the net longshore 
sediment transport rate within the littoral cell. For instance, the river annualized sand supply (7,200 
cy/yr) is approximately 3.4% of the sediment volume entering alongshore from the north (203,000 
cy/yr). Therefore, the annualized reduction of 699 cy/yr represents less than a 0.5% loss in the 
annual coastal sediment budget. The impact on the beach sand supply will depend on the sand 
composition of sediment. This analysis assumes sediment not delivered to the coast is 100% sand 
and therefore anticipates the maximum level of impact. If the sediment is less than 100%, then the 
impact to the coast would be less than indicated herein. 

The ultimate volume by which sediment would be decreased by implementation of Alternative A 
would be on the order of 0.035% of beach sand, and would not result in a visible and/or measurable 
difference in beach conditions. According to the U.S. Army Corps of Engineers Shore Protection 
Manual (1984) and supplemented with the Coastal Engineering Manual (2006), each 1.5 cy of sand 
lost would result in the loss of one square foot of beach. Based on assuming the length of the City 
beach is approximately 15,000 linear feet, the loss of 699 cy would result in the reduction of 
approximately 1/3 of an inch in the beach width. This change in width would be so small as to be 
unable to be measured using conventional instrumentation. Therefore, Alternative A would not 
result in a measurable impact on existing beach conditions. Further, without impacts to the 
existsing beach there should also be no change to beach evolution during storms, no change trends 
in  beach erosion or accretion, nor impacts to homes.  

2. Values for Alternatives A and C are not considered substantial, but Alternative B is potentially 
substantial. Remediation could take the form of periodic nourishment as part of maintenance 
sediment removal from W-19 after storms occurring at return frequencies of 25 years or longer. 



SANDAG San Dieguito Lagoon W-19 Project, Sediment Budget Analysis M&N #: 7366-01 
July 20, 2018 Memorandum 

  32 

No maintenance of W-19 is anticipated for smaller storms because the sediment deposition would 
be too small to affect the habitat and too small to justify the expense of removal and placement 
on the beach. This sand from W-19 would be considered new sand to the littoral zone (from 
upstream) and not delivered by the ocean (existing sand from the littoral sand). If this sand quantity 
is insufficient to fully mitigate for any loss, then additional sand could be imported to be deposited 
on the beach. Effects of Alternative A should be completely offset by the approach presented 
above. 
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APPENDIX A – BEACH PROFILE ANALYSIS 
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APPENDIX B – RIVER CROSS-SECTIONAL TOPOGRAPHIC 
COMPARISONS 
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APPENDIX C –PHOTOGRAPHS BY DR. ELWANY 
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